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BARLEY  DISEASES 
CONTROLLED  BY  SEED  TREATMENT 

By  R.  W.  Leukel,  Associate  pathologist,  and  V.  F.  Tapke, 
patholcgist,  Division  of  Cereal  Crops  and  Diseases,  Bureau 
of  Plant  Industry 


The  important  diseases  of  barley  that  may  be  controlled 
through  treatment  of  the  seed  are  covered  smut,  brown 
loose  smut,  black  loose  smut,  stripe,  and  seedling  blight 
due  to  scab-infected  seed.  A  brief  description  of  these 
diseases  and  directions  for  applying  the  different  seed 
treatments  effective  in  their  control  are  given  below. 

COVERED  SMUT 

In  barley  affected  with  covered  smut,  smutted  heads 
appear  about  a  week  after  heading  time.  Frequently  they 
are  borne  on  short  stalks  and  do  not  fully  emerge  from  the 
boot.  The  smut  mass  is  hard,  difficult  to  rub  off,  and 
remains  intact  until  broken  in  threshing. 

Control. — Treat  seed  with  an  effective  organic  mercury 
dust,  formaldehyde  dust,  or  formaldehyde  solution. 

BROWN  LOOSE  SMUT  AND  BLACK  LOOSE  SMUT 

Heads  affected  with  brown  or  black  loose  smut  are 
readily  observed  only  at  heading  time.  The  smut  mass 
is  powdery  and  easily  rubbed  off.  Soon  after  heading, 
the  smut  is  blown  or  washed  away,  leaving  only  the  bare 
central  stalk  of  the  head  (rachis).  The  brown  and  the 
black  loose  smuts  are  very  similar  in  appearance  and  dif- 
ficult to  distinguish.  The  former  is  olive  brown.  The 
latter  is  dark  chocolate  brown,  almost  black  in  color. 

Control. — For  brown  loose  smut  treat  the  seed  with  hot 
water. 

For  black  loose  smut  treat  the  seed  with  an  effective 
organic  mercury  dust  or  formaldehyde  solution. 

STRIPE 

Shortly  before  heading  time,  long  yellow  to  brown  stripes 
appear  in  the  leaves.  Later  the  leaves  may  become  shred- 
ded by  splitting  along  these  stripes.  Affected  plants  usu- 
ally are  stunted.  The  head  usually  does  not  emerge  fully 
from  the  boot,  is  discolored  and  shrunken,  and  rarely  pro- 
duces sound  kernels.  By  harvest  time  the  diseased  plants 
have  died  and  are  hard  to  find. 

Control. — Treat  seed  with  an  effective  organic  mercury 
dust. 

SCAB1 

SEEDLING  BLIGHT 

Scab-infected  barley  when  sown  may  fail  to  germinate, 
or  it  may  produce  weak  seedlings,  pale  to  yellowish  green 
in  color.  These  diseased  plants  usually  remain  stunted 
and  either  fail  to  mature  or  produce  light,  worthless  heads. 

Control. — Thoroughly  clean  the  seed  and  treat  it  with  an 
effective  organic  mercury  dust  or  formaldehyde  solution. 

1  For  full  information  write  to  the  U.S.  Department  of  Agriculture  for 
Farmers'  Bulletin  1599,  Scab  of  Wheat  and  Barley  and  Its  Control. 
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DIRECTIONS  FOR  APPLYING  SEED  TREATMENTS 

DUST  TREATMENTS 

Formaldehyde  dust. — There  are  several  brands  of  formal- 
dehyde dust  on  the  market.  They  contain  from  4  to  8 
percent  of  formaldehyde  by  weight.  Formaldehyde  dust 
controls  covered  smut  only,  although  it  may  partly  control 
other  diseases.  The  cost  of  the  dust  may  vary  from  3  to 
6  cents  per  bushel  of  seed.  It  is  applied  at  the  rate  of  3 
ounces  per  bushel  in  a  rotary  seed  treater  or  by  the  shovel 
method.  After  treatment  the  grain  should  be  stored  in 
sacks  or  in  a  covered  pile  for  not  less  than  1  nor  more  than 
5  days. 

Organic  mercury  dusts. — One  of  the  commercial  organic 
mercury  dusts  2  has  been  found  to  control  covered  smut, 
black  loose  smut,  stripe,  and  seedling  blight,  and  is  recom- 
mended for  barley-seed  treatment.  (Consult  your  county 
agricultural  agent  for  further  information.)  It  costs  about 
2  cents  for  each  bushel  of  seed.  It  is  applied  at  the  rate 
of  only  one-half  ounce  per  bushel  either  by  means  of  a 
rotary  seed  treater  or  by  the  shovel  method.  After 
treatment  the  grain  should  be  stored  in  sacks  or  in  a  covered 
pile  for  not  less  than  1  nor  more  than  10  days. 

Seed-treater  method. — This  method  applies  the  dust  more 
evenly  and  generally  gives  better  results  than  the  shovel 
method  described  below.  First  clean  the  seed.  For  dust- 
ing small  quantities  of  seed  a  home-made  duster  consisting 
of  a  rotating  barrel  with  a  baffle  board,  as  illustrated  on 
the  front  page,  may  be  used.  For  larger  quantities  of  seed 
use  a  cement  mixer  or  a  commercial  dusting  machine. 
Several  satisfactory  dusting  machines  that  can  be  bought 
at  reasonable  cost  are  on  the  market.  Fill  the  seed  treater 
not  more  than  half  full,  scatter  the  proper  quantity  of  dust 
evenly  over  the  surface  of  the  grain  mass,  and  slowly  re- 
volve the  treater  25  times  or  more  to  insure  a  thorough 
coating  of  the  seed.  After  removal  from  the  treater  the 
grain  should  be  stored  in  sacks  or  in  a  covered  pile. 

Shovel  method. — After  thoroughly  cleaning,  pile  a  bushel 
of  seed  on  a  tight  floor  or  in  a  tight  wagon  box  and  scatter 
over  it  the  proper  quantity  of  dust,  as  directed  above. 
Continue  to  add  seed  and  dust  in  the  proper  proportions 
until  the  pile  is  of  a  convenient  size  for  shoveling.  Then 
shovel  the  seed  over  several  times  until  streaks  of  dust  are 
no  longer  visible  in  the  grain.  Finally  let  the  grain  remain 
in  a  covered  cone-shaped  pile  or  in  sacks  before  planting, 
as  directed  above. 


CAUTION. — Treat  seed  outdoors  or  in  a  we  11- ventilated 
building.  Avoid  inhaling  large  quantities  of  the  dust.  Wear 
a  dry  cloth  or  a  dust  mask  over  the  nose  and  mouth.  Do  not 
feed  treated  seed  to  farm  animals.  Do  not  try  to  mix  seed  and 
dust  together  in  the  seed  drill.  This  method  does  not  give 
good  disease  control. 


LIQUID  FORMALDEHYDE  TREATMENT 

Liquid  formaldehyde  treatment  controls  covered  smut 
and  the  black  loose  smut  and  reduces  seedling  blight  due 
to  infected  seed.  Occasionally  it  causes  some  injury  to 
germination,  especially  when  not  properly  applied,  when 
sowing  is  delayed  too  long  after  treatment,  or  when  the 
seed  is  sown  in  dry  soil.  For  these  reasons  dust  treatments 
are  to  be  preferred  although  the  materials  may  cost  some- 


i  Ethyl  mercury  phosphate  is  its  essential  ingredient. 
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what  more.  Liquid  formaldehyde  costs  about  1  cent  for 
each  bushel  of  seed  treated,  but  its  application  is  more 
laborious  and  disagreeable,  and  it  is  less  effective  in  disease 
control,  than  dust  treatments. 

First  clean  the  seed  thoroughly  and  put  it  in  loosely 
woven  burlap  or  gunny  sacks  half  filled  and  tied  at  the 
top.  Mix  1  pint  of  commercial  formaldehyde  in  40  gallons 
of  water  in  a  tub,  tank,  or  barrel.  Immerse  the  half-filled 
sacks  of  grain  in  this  solution  for  1  hour.  Then  let  them 
drain  a  few  minutes,  and  spread  out  the  grain  in  a  thin 
layer  on  a  clean  floor  or  canvas  to  dry.  Stir  it  occasionally 
to  hasten  drying.  Sow  as  soon  as  it  is  dry  enough  to  flow 
readily  through  the  drill.  Make  allowance  for  its  swollen 
condition  by  setting  the  drill  to  sow  about  one-fourth  more 
per  acre.  If  sowing  is  delayed  it  is  important  that  the 
treated  seed  be  thoroughly  dried  to  prevent  injury. 
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CAUTION. — Avoid  freezing  or  heating  wet  seed  or  sowing  it 
in  very  dry  soil.  Care  should  be  taken  to  keep  formaldehyde 
solution  out  of  the  eyes. 


HOT-WATER  TREATMENT 

Hot-water  treatment  is  necessary  to  control  the  brown 
loose  smut.  It  also  controls  the  other  diseases  mentioned. 
It  is  difficult  to  apply  and  may  cause  some  injury  to 
germination;  therefore  it  is  not  generally  recommended 
for  farm  practice.  It  is  better  to  secure  good  seed  free 
from  infection  with  brown  loose  smut.  However,  the  hot- 
water  treatment  can  be  successfully  used  at  community 
treating  stations  where  proper  supervision  and  equipment 
are  available. 

DISEASES  NOT  CONTROLLED  BY  SEED 
TREATMENT 


There  are  several  diseases  of  barley  which  at  times  may 
cause  some  losses  but  which  cannot  be  controlled  by  seed 
treatment.  Among  these  are  stem  rust,  leaf  rust,  powdery 
mildew,  net  blotch,  spot  blotch,  scald,  ergot,  and  various 
head  blights,  including  that  associated  with  scab. 
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